The objective of this study was to measure performance of young broiler chickens fed three varieties of high-oil corn (HOC 1, 2, and 3) compared with eight varieties of normal corn (NC). HOC varieties contained about 80% more oil than NC (average crude fat; 6.71% vs 3.72%) and about 29% more protein (average CP; 9.54% vs 7.38%). Each experimental diet was formulated with the same amount (55.205%) of each corn hybrid. Experiment 1 had by six dietary treatments (HOC1 and five NC varieties, 360 chickens) and Experiment 2 had five treatments (HOC2, HOC3, and three NC varieties, 250 chickens). In Exp. 1, for feed efficiency (F/G), the treatment contained HOC1 had better performance (p<0.05) than other NC varieties except NC5. As expected, there was no significant difference in average daily feed intake (p>0.05) among dietary treatments. The dietary treatment of HOC1 gave an improvement of 4.3% in F/G that came from 6% higher gross energy (GE) value of HOC1. Compared with Exp. 2, the dietary treatments contained HOC hybrids gave 4.4% higher F/G than NC dietary treatments, which came from a 5% increase in GE value. HOC varieties had superior nutrients content to NC for poultry, due to the fact that HOC contained higher concentrations of energy, protein, lysine, and methionine, thus improving growth and F/G. (Asian-Aust.
INTRODUCTION
In most areas of North America corn is the predominant source of energy in poultry feeds mainly because of its abundance, low cost and highly digestible. The variations in corn grain composition caused by genetic, agronomic and managerial factors are of concern to nutritionists in the poultry industry. Improving the nutritional value of corn through genetic alternation has become of great interest to poultry producers (Saleh et al., 1997) . The published research regarding the utilization of high-oil corn (HOC) varieties (Han et al., 1987; Dale and Whittle, 1991; Adams et al., 1994; Bartov and Bar-Zur, 1995; Saleh et al., 1997; Parsons et al., 1998; Benitez et al., 1999; Lee et al., 2001) typically has been limited in scope, due in part to limitation of test material available. Also due to the development of new varieties of HOC yearly, recent studies are limited and somewhat conflicting in their results. The objective of this study was to measure performance of young broiler chickens fed three varieties of HOC compared with normal corn (NC) varieties.
MATERIALS AND METHODS

Animals and Management
Three day-old broiler chickens of a commercial line (Tyson Co. bred  ) were housed in thermostatically controlled (25 to 33°C) batteries equipped with raised wire floors and exposed to 24 h constant lighting. Each battery was equipped with separate water and feeder to prevent contamination. Feed and water were supplied for ad libitum consumption. The University of Missouri-Columbia Animal Care and Use Committee approved all animal protocols used in this study.
Experimental procedures
On day 3 of posthatching, chicks were weighed, wingbanded and randomly allotted to each dietary treatment. The experimental diets exceeded the broiler chicken (0 to 3 wks) recommended requirements of NRC (1994) . Each experimental diet was formulated with the same amount of each corn hybrid (55.205%; table 1). After 14 days, chicks and feed were weighed for determinations of weight gain, feed intake, and feed efficiency. A total of 11 varieties of corn samples were used which included 8 varieties of NC and three varieties of HOC. These corn varieties were from multiple genetic lines, grown in different locations of USA in past five years. Therefore, this study did not allow for separation of environmental effects (location and cultivated year) on nutritional value. All corn samples were determined for the proximate analysis (AOAC, 1990) 
Experimental design
Data from this experiment were analyzed using the GLM procedures of SAS (1992) within each experiment in a completely randomized design (CRD). The experimental unit was the each pen, Experiment 1 had six dietary treatments (six chickens per pen, 10 replications; total 60 pens and 360 chickens) and Experiment 2 had five treatments (five chickens per pen, 10 replications; total 50 pens and 250 chickens). A total of 610 broiler chickens were used in these experiments. Treatments in each experiment were randomly allotted to pens.
RESULTS AND DISCUSSION
The HOC varieties contained about 80% more oil than NC varieties (average crude fat; 6.71% vs 3.72%), and about 29% more protein (average CP; 9.54% vs 7.38%). Lysine content of HOC varieties was 17% higher than NC (0.28% vs 0.24%) and methionine content showed the same the trend (31% higher; 0.21% vs 0.16%). The average GE value of HOC (4,714 kcal/kg) was about 5 % greater than NC varieties (4,503 kcal/kg) due to the higher oil and protein contents ( able 2).
Most of the oil in corn is contained in the germ portion, and then increased germ size (in HOC) increases oil and essential amino acids contents (Watson, 1987) . The endosperm protein is mainly composed the insoluble zein proteins which are known to be lysine deficient (Moeser et al., 2002; Wilson, 1987) . On the other hand, the protein in the germ portion is composed mainly of albumins (35% of germ protein) and globulins (18% of germ protein), which are particularly rich in lysine compared with endosperm fraction.
In Experiment 1 ( able 3), in the aspect of feed efficiency (F/G), the dietary treatment including HOC1 had better performance than other treatments of NC varieties (p<0.05) except NC5. The treatment of HOC1 improved F/G by 4.3% compared with NC treatment diets might due to the 6% higher GE value.
As expected, there was no significant difference in average daily feed intake (ADFI; p>0.05) among dietary treatments. Young broilers have the limited gastric volume and HOC cannot increase this, but there could be grater absorption of amino acdids and energy from the small intestine because of a greater supply of nutrients to that part of the digestive tract. In the Experiment 2 ( able 4) the HOC2 and HOC3 diets tended to give better F/G than the NC diets; HOC2 gave the best F/G. The mean F/G for the HOC diets was 4.4% better than the NC mean; this improvement came from the 5% greater gross energy (GE) of the hybrid corns.
If HOC hybrids improved the feed efficiency, the energy increasing from HOC hybrids did not reflect the F/G improvement as shown in figure 1. The reason is not clear. The fiber content could affect the energy and protein utilization (Moeser et al., 2002) . The germ fraction contributes approximately 16% of the total kernel fiber, which could be related the size of germ.
The regression equation illustrated in figure 1 indicates that corn with 200 kcal/kg more GE improves F/G by 0.06 units. With HOC2 vs NC2 and HOC3 vs NC6, 100kcal/kg greater GE improved F/G by 0.05 units. Han et al. (1987) , Bartov and Bar-Zur (1995) , Saleh et al. (1997) , and Benitez et al. (1999) reported no significant difference in growth performance between broiler diets containing normal corn and HOC. This would be expected since their diets were formulated to be isonitrogenous and isocaloric, but same ratio of corn replacement could improve performance. Han et al. (1987) showed that HOC varieties were superior to NC in nutrients content for poultry, due to the fact that HOC contained higher concentrations of ME (oil), protein, lysine, and carotenoids than NC, thus improving growth and feed efficiency of broiler. Also HOC have an advantage of increasing supplemental oil that may increase intestinal retention time of feed, resulting in more complete digestion of non-lipid dietary constituents (Mateos et al., 1982; Sell et al., 1983; Parsons et al., 1998) .
In this study, all diets contained the same percentage of each corn variety, therefore, the HOC hybrids diets contained more oil and protein. Hence, it might be expected that birds fed these diets should have improved performance, but the feed efficiency improvement was not reflected linearly by the increasing energy (GE) content from HOC hybrids. GE differences (kcal/kg) F/G differences
